High fructose corn syrup HFCS was developed industrially as an alternative to sucrose in the USA and came into wide usage during the period between and . In Japan, the consumption of HFCS has been increasing since , while that of sucrose has decreased.
The most common use of HFCS is in soft drinks . Many studies have shown the relation between the intake of highfructose-containing beverages and fructose malabsorption , . High amounts of fructose often induce gastrointestinal symptoms, such as bloating, abdominal pain, and diarrhea , . Unabsorbed fructose is transferred from the small intestine to the colon, and hydrogen is produced by colonic bacteria . Part of the hydrogen produced in the colon diffuses into the bloodstream and is excreted into the breath via the lung. Therefore, the quantification of hydrogen in the breath can be used to estimate incomplete fructose absorption . In a previous study, we showed that the intestinal transit time of fructose was approximately min . Accordingly, in the present study, we examined the effect of water intake at two different times at . h or h after the ingestion of a fructose-containing beverage.
The highest consumers of fructose are adolescents and young adults in the USA , and this is probably also the case in Japan. Therefore, we enrolled young healthy Japanese women as subjects and examined the absorption of fructose-containing beverages by measuring the concentration of breath hydrogen BH after the intake of fructosecontaining beverages.
２．Aim
The aim of our study is to elucidate the factors which are related to the absorption of fructose by measuring the concentration of BH in young healthy women. 
４．Results
The physical characteristics of subjects are shown in Table . There were no significant differences in any of the physical characteristics in the trials.
Changes in BH in the trials are shown in Fig. . The AUC-BH is presented in Fig. . The frequency of fructose malabsorption increases with higher amounts and concentrations of fructose intake , .
Changes in BH after the ingestion of fructose beverage containing g of fructose in healthy adult subjects showed subjects with fructose malabsorption. i.e., .
In the present study, the AUC-BH in the F trial was significantly larger than that in the F trial, suggesting that a large volume of water suppressed fructose absorption even at the lower concentration. Our current hypothesis on fructose malabsorption in the F trial is presented in Fig. . The greatest number of subjects with BH ppm, which is defined as incomplete fructose absorption , was found in the F trial. Nevertheless, there was no significant difference in the VAS of abdominal symptoms among the trials, and there was no correlation between the AUC-BH and each gastrointestinal symptom. These symptoms are attributed to intestinal and/or colonic distention due to the osmotic effect of incompletely absorbed Ingestion of a large volume of water disturbs fructose absorption in young healthy women fructose, rather than the effect of gases produced by colonic bacterial fermentation . It is difficult to quantify fructose malabsorption by the breath test only. In this study, although BH and abdominal symptoms had great differences among individuals, the breath test provided a valuable non-invasive diagnostic strategy.
In the present study, only fructose was ingested, but fructose is usually contained with glucose in soft drinks or foods, and fructose absorption is promoted by glucose , .
Sucrose is composed of fructose and glucose, and it is normally completely absorbed . When the amount of fructose is greater than that of glucose, fructose malab- HFCS is often added to fruit-flavored juice or sports drinks .
Even apple or pear juice contains more fructose than glucose . Thus, the attention to the use of these beverages is necessary because of the low amounts of fructose that can be tolerated by babies and infants compared to adults. 
６．Conclusion
The present study demonstrated that fructose-containing beverages are liable to cause gastrointestinal symptoms, and fructose absorption, even at a low concentration, may be disturbed by the intake of a large volume of water.
